CLAIMS 



Amend the claims as follows. 

1 . (Currently amended) A sensing method for a scanner, wherein the scanner 
comprises a-«otor and an image sensor a charg e-eett pled dev i ce , and wherein the image sensor 
charge cou pled-ffeviee comprises a first row of sensors and a second row m«Mple-iFews of 
sensors, the sensing method comprising: 

moving the motor during an exposure time a dis tanee-gabst antially equal to -a^width-ef 
on e ro w o f the sensors at a speed substantially equal to the width di v ided by the exposure time; 
oxid 

concurrently scanning a first document portion with the first row of sensors and 
concurrently scanning a second document portion with the second row multiple document 
portions during the exposure time with the multiple rows of sensors, wherein the first and the 
second each of said multiple document portions are not adjacent to each other; any other of said 
multiple document portions, wherein each row of sensors is spaced apart from each other row of 
sensors, and wherein th e multiple document portions are spaced apart a ccordi ng to spacing 
between the multipl e r o ws of sensors 

scanning a third document portion with the first row of sensors and concurrently scanning 
a fourth document portion with the second row of sensors, wherein the third document portion 
partially overlaps the first document portion; and 

processing first scanned image data associated with the first document portion and second 
scanned image data associated with the third document portion to generate third image data of 
the partially overlapped document portion, wherein a resolution of the third image data is greater 
than a resolution of at least one of the first scanned image data and the second scanned image 
data. 

2. (Currently amended) The sensing method according to claim 1 , wherein the 
resolution of the third image data is double the resolution of the first scanned image data distance 
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between-f-ews of sensors substan tiall y c orr es pond s to a number of time s-a- scan resolution is 
mereased-aee ording to th e spacing between th e-fnu ltiple r o ws of -sensers. 



3. (Currently amended) The sensing method according to claim 1, wherein the m ete? 
c om pri ses a step moto r -further comprising: 

moving the image sensor at a scanning speed, and wherein the resolution of the third 
image data increases with an increase in a number of rows of sensors in the image sensor 
without changing the scanning speed . 

4. (Currently amended) The sensing method according to claim 1 , wherein the first 
document portion does not partially overlap the fourth document portion further comprising 

pr o cessing and re sorting a plurality of stagg er ed image sign als to ob tain a plurality of image 

data. 

5 . (Currently amended) A sensing method for a scanner, to incre a s e a r esolution of 
the scann er to m + 1 times, wherein the scanner comprises a motor and a charge coupl e d devic e , 
and wherein the charge coupled device further comprises m rows of sensors, the sensing method 
comprising: 

moving the motor duri ng an e x posure time a distance substantially equal - to m/(m+l) 
t imes the width of one -fe w of the sensors at a - speed substantially equal to m/(m+l) times the 
w idth di vided by the exposure time; and 

scanning a first document portion using a first row the m rows of sensors of an image 
sensor, wherein the image sensor further comprises a second row of sensors: 

moving the image sensor a width of the first row of sensors, wherein the image sensor 
moves at a scanning speed: 

scanning a second document portion using the second row of sensors, wherein the second 
document portion partially overlaps the first document portion; and 

processing scanned data associated with the first and second document portions to 
generate a complete image data for the partially overlapped document portion, wherein a 
resolution of the complete image data is greater than a resolution of the scanned data without 
changing the scanning speed - to concurrently scan m docum e nt portions during the exposure 
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tim e w herein- each of said m do c ument portio n s are not adjacent to - any other of sai d-m document 
p ortions, wh erein-ea ch row o f- sensors is spac ed- upart from each-oth er row of senso r-Sr-and 
wherein- th e m docum ent-p ortions ar e s p ac e d apart from- e ach oth e r accor din g to corr e sponding 
spacing b e twe e n th e -mnFews-ef- sensors. 

6. (Currently amended) The sensing method according to claim 5, wherein the first 
and the second row of sensors are separated by a the distance that is greater than or equal to the 
width of the first row of sensors b et w e e n th e r ows of sen sef s is equal to n 4 knes the width, and n 
i s an integer equal to or larg e r than 0 . 

7. (Currently amended) The sensing method according to claim 5, wherein the 
second document portion is scanned after the first document portion, and wherein the second row 
of scanners is configured to scan a third document portion concurrently with the scanning of the 
first document portion the motor comprises a step motor . 

8. (Currently amended) The sensing method according to claim 7, wherein the third 
document portion is not adjacent to the first document portion 5, furth e r comprising processing 
and re-sorting a plurality of staggered image signals to obtain a plurality of image data . 

9. (Currently amended) An apparatus, comprising: 

means for scanning a first document portion during a first exposure period; allowing a 
scanner to - have an increased scan resolution, wher e in the scanner comprises a mo tor-and-a 
charge coupled device, and wherein the charge coupled device comprises multiple row r s of 
sensors spaced a distance from each othe iy and further wherein the means for allowing 
comprises: 

means for moving a scanning chassis the motor during an exposure time a distance 
substantially equal to a width ofa one row o f scanning the sensors at a speed substantially equal 
to the width di v id ed by the exposure time ; 

means for scanning a second document portion during a second exposure period, wherein 
the second document portion partially overlaps the first document portion; and 
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means for generating a complete image data for the partially overlapped document 
portion, wherein a resolution of the complete image data is greater than a resolution of the row of 
scanning sensors usin^he^mri&ple^ews-^f-^^ docum ent 
p ortion s during the-expesufe-ti me wh erein-e ach of said multiple -deeum ent portions are ne t 
adj acent to any other of said m document p orti ons, and wherem-the-multiple document port ions 
afe-s^eed-apart-fixMB-eaeh-ether a ccordi ng to correspenttifig-^pacing between the multiple rows 
of s e nso rs . 

10. (Currently amended) The apparatus of claim 9, wherein the resolution of the 
complete image data increases with an increase in a number of rows of scanning sensors without 
changing a scanning speed of the scanning chassis the distance between rows of sensors 
substantially cor r esponds to a number of times a scan r e s ol uti o n i s increased according to th e 
spacing betw ee n the multiple rows of sensors . 

1 1 . (Currently amended) A method, comprising: 

scanning concurrently a first portion and a second portion of a document using a first row 
of sensors for the first document portion and a second row of sensors for the second document 
portion, wherein the first and second document portions are not adjacent to each other, wherein 
each of the first and second rows of sensors includes a plurality of sensors to detec t three primary 
colors, and wherein the first and second rows of sensors are spaced apart from each other^-and 
wherein th e first and s econd document portions are separated according to spacing between the 
first and second rows - of sensors ; 

scanning concurrently a third portion and a fourth portion of a document using the first 
row of sensors for the third document portion and the second row of sensors for the fourth 
document portion, wherein the third and first fourth document portions partially overlap are^iet 
adjacent to each other; and 

processing scanned sorting data associated with the first and third document portions 
from the first and second rows of sensors to produce image dat a for the partially overlapped 
document portion . 
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12. (Currently amended) The method of claim 11, wherein a resolution of the image 
data is greater than a resolution of the scanned data the first and s eeend ro w s-e- f se n s o r s ar e 
spa c e d apart from e aoh -other-a t l e ast a distanc e o f-ea e quart e r of the -wk kh of e a eh-»£the rows of 
sensors. 

13. (Currently amended) An apparatus, comprising: 

means for scanning concurrently a first portion and a second portion of a document using 
a first row of sensors for the first document portion and a second row of sensors for the second 
document portion, wherein the first and second document portions are not adjacent to each other, 
and wherein the first and second rows of sensors are spaced apart from each other , and wherein 
the first and second docume nt-p ortions are separa t e d a ccordi ng to spacing between the first and 
seeen d rows of sensors ; 

means for moving an image sensor a distance equal to a width of the first row of sensors, 
wherein the image sensor comprises the first and second row of sensors; 

means for scanning concurrently a third portion and a fourth portion of the document 
using the first row of sensors for the third document portion and the second row of sensors for 
the fourth document portion, wherein the third and fourth document portions are not adjacent to 
each other , and wherein the third document portion partially overlaps the first document portion ; 
and 

means for generating image sorting dat a for the partially overlapped document portion by 
combining scanned data associated with the first and third document portions from the first and 
second rows of sensors to produce image data . 

14. (Currently amended) The apparatus of claim 13, wherein the third document 
portion is scanned after the first document portion is scanned, and wherein a resolution of the 
image data is greater than a resolution of the scanned data first a nd second rows of sensors are 
spaced apart from e ach othe r at least a distance of one qtiar-tef-ot : the width of a row of se nsors. 

15. (Currently amended) A method, comprising: 
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scanning a first portion -ef-a first scanning region using a first array of sensors during a 
first time period , wherein the first scanning region comprises a first document portion and a 
second document portion: 

scanning a second porti o n o f said firs t scanning region using a second array of sensors 
during a second time period , wherein the second scanning region comprises the second document 
portion and a third document portion ; and 

processing scanned data associated with the first and second scanning regions to generate 
a complete image data for the second document portion s cannin g -a- portion of a second scanning 
re gion using the fifst-array-ef-seBsors during t he-second time period, wherein the first and second 
of the plurality o f- scanning regions are not adjacent to each other , wherein the first and second 
arrays of sensors are spaced apart from each other, and wherein a resolution of the complete 
image data is greater than a resolution of the scanned data the first an d s e c ond of the plurality of 
scanning regions are separated according to spacing betw een the fir st and second arrays -ef 
sensors , 

16. (Currently amended) The method of claim 15, further comprising! 

moving a scanning chassis a first distance equal to a width of the first array of sensors 
while the first scanning region is being scanned, wherein the scanning chassis comprises the first 
and second array of sensors; and 

moving the scanning chassis a second distance equal to a width of the second array of 
sensors while the second scanning region is being scanned sorting da ta from the first and second 
arrays of sensors to assemble image data . 

17. (Currently amended) An apparatus, comprising: 

means for scanning a first portion of a first scanning region using a first array of sensors 
during a first time period , wherein the first scanning region comprises a first portion and a 
second portion ; 

means for scanning a second portion of said first scanning region using a second array of 
sensors during a second time period , wherein the second scanning region comprises the second 
portion and a third portion; 

means for moving the first and second array of sensors at a scanning speed ; and 

Amendment Page 7 of 15 Do. No. 9585-01 17 

Serial No. 09/998,519 



means for processing scanned data associated with the first and second scanning regions 
to generate a complete image data for the second document portion, wherein a resolution of the 
complete image data is greater than a resolution of the scanned data without changing the 
scanning speed se^flning-^-pertien-ef-a s e co nd scanning region using the firs t-a rray of -sensers 
during the second time -p e riod, where in the first and second of the plura hty-ef-s canning regions 
a¥e-BO^adjaeent4e-ea ch other, wherein th e-f#st and second arrays of sensors are spaced apart 
fee m ea c h other, and wherein the first an d- s e cond of the plurality of scanning r eg i ons ar e 
separate d according to spacing be twe en the first and second arrays of sensors , 

18. (Currently amended) The apparatus of claim 17, wherein the first and second 
array of sensors are configured to concurrently scan different scanning regions, and wherein the 
different scanning regions are not adjacent to each other further comprising mea ns for s orting 
d at a fro m the first and second arrays of sensors to a ss emble image data . 

19. (Currently amended) A scanning device, comprising: 
a motor; and 

an image sensor a charge - coupled device comprising a plurality of m rows of sensors, 
wherein each of the plurality of m rows of sensors are spaced apart from each other; 

a motor , wherein the motor is adapted configured to move the image sensor , during an 
exposure time, a distance substantially equal to a width of one of the row plurality of rows of 
sensors at a speed substantially equal to the width divided by the exposure time, and wherein the 
plurality of m rows of sensors are adapted to concurrently scan a first set of m-document portions 
during the exposure time , and wherein each portion of the first set of m-document portions js are 
not adjacent to any other portion of the first set of m-document portions , wherein the m 
document portio ns are separ at e d from each other according to corresponding spacing between 
the m rows of sensors ; and 

a processor configured to process first scanned image data associated with the first set of 
document portions together with second scanned image data associated with a second set of 
document portions to generate a third image data, wherein the third image data comprises an 
im proved resolution compared with either of the first and second scanned image data . 
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20. (Currently amended) The scanning device of claim 19, wherein each portion of 
the second set of document portions is not adjacent to any other portion of the second set of 
document portions 4he-4istoee-between-4h^ is sub stant »l-l^y^t«ftl-4e-(x/m-)^n 
fenes- of th e width, wher e in x is a -pe sitive int e g er-s mall e r than m, a nd-fi is an int e g ef-etftrol-to-of 
la rger than -Q. 

21 . (Currently amended) The scanning device of claim 20, wherein the first set of 
document portions is scanned during a first exposure time, and wherein the second set of 
document portions is scanned during a second exposure time 4r 9, further comprising a circuit 
adapted to sort a plurality of staggered imag e sign al s from the m -^ews-ef-seasem 

22. (Currently amended) A scanning device, comprising: 
a motor; and 

a charg e coupled device comprising a first row of sensors configured to scan a first 
document region comprised of a first portion and a second portion; 

a second row m rows of sensors configured to scan a second document region comprising 
the second portion and a third portion , wherein the second row of each of the m rows of sensors 
is are-spaced apart from the first row of sensors; each other, 

a motor configured whoroin the motor is adapted to move a scanning chassis , during_a 
first an exposure time, a distance substantially equal to m/(m+l) times a width o f the first one of 
the row of sensors , wherein the motor is further configured to move the scanning chassis, during 
a second exposure time, a distance substantially equal to a width of the second row of sensors; 
and 

a processor configured to process scanned data associated with the first and second 
document regions, wherein the processor is further configured to generate a complete image data 
for the second portion from the scanned data, and wherein a resolution of the complete image 
data is greater than a resolution of the scanned data at a speed sub stanti al l y e qual to- m/(m+l) 
times the width divided by the exposure time , and wherein the m rows of sensors are adapted to 
co ncurrently scan m document portions during the ex -pe sure time wherein each of the m 
document portions are not adjacent to any other of the m document portions, and wherein the -m 
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d ocument port i ons are se p arated from eo e h other accordin g-te-eerre sp onding spa c ing between 
the m row s~e£-$eftsefs. 

23. (Currently amended) The scanning device of claim 22, wherein the motor is 
configured to move the scanning chassis at a constant scanning rate during both the first and 
second exposure times d is taiK t e%e4w^}Hhe-fow^H#^iser^is-eq u a 1 te n times t he width, and n 
is an in t eger equal t e- or greater than 0 . 

24. (Currently amended) The scanning device of claim 22, wherein the first document 
region is scanned during the first exposure time, and wherein the second document region is 
scanned during the second exposure time further com p rising a circuit adapted to sort a plurality 
of staggered image signals from the m rows of sensors . 

25. (New) The scanning device of claim 22, wherein the first and second rows of 
sensors are positioned in a single image sensor. 

26. (New) The scanning device of claim 22, wherein the first portion of the first 
document region does not overlap with the third portion of the second document region. 

27. (New) The sensing method according to claim 3, further comprising: 
scanning a fifth document portion with a third row of sensors of the image sensor, 

wherein the fifth document portion partially overlaps both the first document portion and the 
third document portion; and 

processing fourth scanned image data associated with the fifth document portion to 
generate fifth image data of the partially overlapped document portion, wherein the resolution of 
the fifth image data is triple the resolution of the fourth scanned image data. 
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